There may be differences between this version and the published version. You are advised to consult the publisher's version if you wish to cite from it. This is the peer-reviewed version of the following article: Lovén Wallerius, M., Näslund, J., Koeck, B. and Johnsson, J. I. (2017) Interspecific association of brown trout (Salmo trutta) with non-native brook trout (Salvelinus fontinalis) at the fry stage. Ethology, 123 (12) The introduction of non-native brook trout (Salvelinus fontinalis) in Europe has led to 26 displacement and decreasing populations of native brown trout (Salmo trutta). Some studies 27 have found that brown trout shift to a diet niche similar to brook trout when the two species live 28 in sympatry, which conflicts with the competitive exclusion principle. A change in feeding 29 niche may be a sign of early interspecific association and social learning, leading to behavioral 30 changes. As a first step to address this possibility, it is essential to assess the interspecific 31 association between the species during the early ontogenetic life-stages. In the present study, 32 we therefore assess whether juvenile brown trout associate with non-native juvenile brook trout 33 to the same extent as with conspecifics by setting up two experiments: (1) (Fig 1.) , and have a short evolutionary history of coexistence (Hutchings, 2014 hole; glass width 3 mm) (Fig 2. ). The number of fish (n=7) in each side compartment is within 142 the range of previously observed group sizes of brown trout in the wild (Elliott, 1990 In the binomial choice test with two stimuli groups (BT vs BK). Focal brown trout showed no 244 species-specific preference towards any of the stimuli groups (t = -0.940, p = 0.36; Fig. 3 ).
which could be caused by interspecific interactions (Závorka et al., 2017) . 75 When two competing species co-exist and share the same ecological niche, the 76 competitive exclusion principle states that one of them will eventually become extinct, or will 77 experience an evolutionary shift in ecological niche, thus reducing competition (Hardin, 1960) . 78 Contrary to this principle, several diet studies have shown that brown trout shift to a diet niche 79 more similar to brook trout when they live in sympatry, compared to more divergent feeding (Fig 1.) , and have a short evolutionary history of coexistence (Hutchings, 2014 (Table 1a, Table 1b ). The latter analyses confirmed that 250 the lack of species-specific preference in the BT vs BK-treatment was not due to a general 251 avoidance of the stimuli groups by the focal fish. Additionally, the proportion of time spent by 252 focal fish with both the brown trout stimuli group (GLM: z = 4.945, P <0.001; Table 1a ) and 253 the brook trout stimuli group (GLM: z = 4.020, P < 0.001; We found that focal brown trout resided significantly closer (Nearest neighbour distance, NND) 260 to the brook trout group than they did to the conspecific group (GLM: t = 38.873, P < 0.001; 261 Table 2a ; Fig. 4 ). Moreover, a significant interaction (NND × relative body mass) indicated that 262 relatively larger focal brown trout tended to be closer to the brook trout group than smaller 263 individuals, whereas no such effect was seen in the conspecific treatment with only brown trout 264 (GLM: t = -2.572, P = 0.015; Table 2a ; Fig. 4 ). Brown trout groups were also significantly more 265 dispersed (i.e. had larger median group area) than brook trout groups (GLM: t = 3.988, P = 266 0.015; Table 2b ; Fig. 5 ). Moreover, brook trout groups with larger mean body size tended to be 267 more dispersed, whereas no such trend was found in brown trout groups (Interaction effect:
268 GLM: t = 1.996, P = 0.055; following association study, relatively larger brown trout actually tended to be closer to the 325 brook trout group (Fig 4. ) which is the opposite pattern to the one predicted from the copy-326 successful-individuals strategy.
327
Since brook trout had a tighter group structure than brown trout and focal brown trout 
